Dysmorphogenesis of the inner ear: disruption of extracellular matrix (ECM) formation by an L-proline analog in otic explants.
L-azetidine-2-carboxylic acid (LACA), a l-proline analog, disrupts collagen secretion by cells and prevents normal morphogenesis of in vitro developing organ rudiments. Otic explants derived from 10.5-through 14-day-old mouse embryos were continuously exposed to LACA in the nutrient medium at concentrations of 75, 150, and 300 micrograms/ml. LACA disrupted normal in vitro otic morphogenesis in inner ears explanted from embryos of 10.5 through 13 days' gestation. Development of 14-day-old otic explants were not affected by LACA at the concentrations tested. There was a direct correlation between the embryonic age of the explant when exposed to LACA, and the severity of otic dysmorphogenesis. The younger explants (10.5-to 12-day-old) developed abnormalities of both vestibular and auditory structures, but with increasing embryonic age of the explants (12-to 13.5-day-old) abnormalities were confined more to the auditory portion of the inner ear. Disruption of collagen secretion of connective tissue cells of the otic explants are a major teratogenic action of LACA on inner ear development. Disrupted collagen secretion alters otic extracellular matrix production, which in turn affects the tissue interactions that regulate the progressive expression of otic morphogenesis and differentiation.